Abstract-This study aims to produce Trainer Kit Quality Control (TKQC) on motorcycle electrical competencies, and the effectiveness of TKQC is obtained in improving understanding of the basics of motorcycle electrical lighting systems. Research methods using research and development (Research and Development). First test respondents (small scale) were 18 students and 4 automotive teachers, while second test (largescale) were 36 students and 7 automotive teachers. Data collection instruments were by questionnaires, the results of small and large scale testing were used to revise TKQC. The results showed that TKQC was developed in accordance with the basic competencies of motorcycle electricity, produced at a low cost, simple, flexible, practical, based on the average response of practitioners 81.06% or it means good, and experts response showing an average of 82.39% or it means in good qualifications. The results of large-scale trials on 5 components namely visibility, interesting, simple, useful and accurate as a whole showed an average of 94.70% for teachers and showed an average of 93.36% for students is included in very good qualifications. The effectiveness of TKQC seems to be seen in students who are more enthusiastic and eager to learn, TKQC makes it easy for students in the learning process, TKQC is easy to operate, students can learn independently.
I. INTRODUCTION
Vocational secondary education is education at the secondary education level which prioritizes the development of students' ability to carry out certain types of work. Vocational secondary education prioritizes the preparation of students to enter employment and develop professional attitudes [1] . The automotive industry is currently more focused on developing electric and hybrid energy engines. Many product quality problems are related to cable assembly. In particular, the assembly of electrical cables and the utilization of cables are difficult because of their vehicle-adjusted position, some branching points, material weight and cable flexibility. To avoid delays in detecting assembly problems, assembly aspects must be considered from the start, namely during the design and assembly of vehicle cables [2] . In the industry manual automotive assembly wiring harnesses are very common, especially in companies that produce various types of wiring harnesses [3] . Research on vehicle cable assembly has been carried out by many researchers, connecting a pair of electrical connectors is one of the most important steps in the wiring harness assembly system. The hierarchical multidensity classifier matching pattern is proposed to be able to detect errors and diagnoses for the installation process. The connector plans and finds the smooth installation and collision-free Connector when assembling wiring harness [4] .
The study of relevant research included the development of an arduino-based sensor kit trainer as a learning medium in programming engineering subjects, based on the research conducted, it was obtained the results of the competence of students who were taught using the arduino-based sensor kit trainer to obtain an average increase of 81.75 [5] . Development of Mobile Robot Quadcopter Kit Media Trainer in the Robotics Course of the Department of Electrical Engineering Faculty of Engineering, State University of Malang, Based on the results of the trial, the product development in the form of a mobile quadcopter robot trainer kit, manual books, and practicum modules are categorized as very feasible to be implemented as a learning media in the eyes lecture Robotics Department of Electrical Engineering Faculty of Engineering, State University of Malang [6] . Development of Electromagnetic Trainer Demonstration as Basic Learning Media for Electricity Concepts, Analysis of learning outcomes shows that after being given learning using electromagnetic trainer displays there was an increase in learning outcomes in the experimental group [7] . PLC Kit Development has been designed and improved by increasing the number of input and output components, reducing costs and also user friendly. Based on the Practical Lab records of students, it was found that there was 39% increase in hand knowledge and skills when students used the PLC Kit [8] . Standard training through simulation as an additional education can improve students' skill achievement more quickly and completely, the authors hypothesize that simulation training will also improve performance [9] . Trainer kits can replace expensive equipment with alternatives easily sent and used by students who do not have formal laboratory space, trainer kits greatly enhance the accessibility of laboratory experience for students in campus laboratories who are budget-short [10] . Software simulators for microcontrollers are expensive or too complicated to be used in laboratory classes in learning, trainer kits developed at low cost based on microcontrollers are suitable for learning in the laboratory.
Practical applications indicate that trainer kits developed at low cost can improve students' understanding [11] .
II. RESEARCH METHODS
Research and development method (Research and Development) is one method of research, research and development is a process used to validate and develop products, developing products can be in the form of updating existing products so that they become more practical, effective, and efficient [12] .
The population in this study were all students of Motorcycle Engineering class XI 2017/2018 Academic Year totaling 64 people, and all automotive productive teachers of Subang 2 State Vocational High Schools totaling 7 people. Sampling was carried out by proportional random sampling technique so from a total population of 64 people were selected as samples for phase 1 trials (small scale trials) namely 18 students and 4 teachers, and for phase 2 trials (large scale trials) samples were selected from 36 students and 7 teachers.
III. ANALYSIS OF DATA
The instrument used in this study is a questionnaire, the questionnaire used is a questionnaire that has been equipped with alternative answers so that the respondent just gives an answer by circling or with a checklist (V). The score used to give scores using a Likert scale with 4 answer choices. Assessment of the answers to each instrument item is given a value in the range 1-4. Questionnaires were given to students and teachers during small-scale and large-scale tests, while at the time of developing the initial design of TKQC validation testing was done by experts and practitioners. Experts from UPI FPTK lecturers and practitioners from the wiring harness industry, namely PT. Kinenta Indonesia. To be able to give meaning and decision making, the following provisions are used: Table 3 shows that TKQC which was developed based on expert validation tests showed an average of 82.39% entered into good qualifications and TKQC was revised according to suggestions and comments from industry experts and practitioners. Table 4 TKQC developed in accordance with the criteria of the trainer kit that is visible or easy to see, interesting or interesting, simple or simple, useful or useful and accurate that is correct and on target. There are 2 visible indicators, namely TKQC that is easy to read and easily accessible, the result is an average of 91.84%, indicating the validity test results are in good qualification. Interesting or interesting has 2 indicators, namely TKQC attracts students 'interest to study the series of electrical motorbikes and TKQC increases students' motivation to learn motorbike electrical material as a result 93.57% in good qualifications.
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TKQC, which is simple or simple, can be seen from two indicators, which are simple and easy to operate, with an average result of 92.18%, in good qualifications. Useful or TKQC is useful to have 2 indicators, namely TKQC makes it easy for students to understand the series of electrical motorbikes and TKQC helps students in detecting electrical circuit errors resulting in an average of 93.28% in good qualification. Accurate is TKQC right and right from two indicators, TKQC is suitable to be used as a learning media on the material of the motorbike electrical circuit and TKQC can detect electrical circuit errors that are difficult to see visually, the average result is 95.94% in good qualifications. From the results of large-scale trials to students as a whole showed an average of 93.36% entered in very good qualifications and TKQC was revised according to students' suggestions and comments. Table 5 TKQC developed in accordance with the criteria of the trainer kit that is visible or easy to see, interesting or interesting, simple or simple, useful or useful and accurate that is correct and on target. Visible indicators are 2, namely TKQC, easy to read and easily accessible, the result is an average of 94.94%, indicating validity test results are in good qualification. Interesting or interesting has 2 indicators, namely TKQC attracts students' interest to study the motorbike electrical circuit and TKQC increases student motivation to learn motorbike electrical engineering as a result 94.64% in good qualifications. TKQC, which is simple or simple, can be seen from two indicators, which are simple and easy to operate, with an average result of 92.85%, in good qualifications. Useful or TKQC is useful to have 2 indicators, namely TKQC makes it easy for students to understand the series of electrical motorbikes and TKQC helps students detect faults in the electrical circuit, with an average of 94.64% in good qualifications. Accurate is TKQC correct and right from two indicators, TKQC is suitable to be used as a learning media on the material of the motorbike electrical circuit and TKQC can detect electrical circuit errors that are difficult to see visually, the average result is 96.42% in good qualifications. From the results of large-scale trials to the teacher as a whole showed an average of 94.70% entered in very good qualifications and TKQC was revised according to teacher's suggestions and comments. The effectiveness of TKQC can be seen based on the interesting and easy to use TKQC teacher responses so that it can attract students' interest in motorbike electrical subjects and students seem more enthusiastic to learn. Based on the responses of TKQC students, they have simple characteristics, are easy to use, interesting and not boring so they are more enthusiastic to learn. Effective learning media is used in the process of learning productive competence [14] .
Automotive teachers in large-scale trials giving TKQC comments can be used as learning media for vocational school students in motorcycle engineering skills and students also comment that TKQC is used by students of SMK Negeri 2 Subang in the school workshop. Students can use the media in a series of ways to improve learning [15] .
V. CONCLUSION
 The development of TKQC as a learning media for motorbike electrical circuits has the characteristics of TKQC developed in accordance with the basic competencies of motorbike electricity, produced at a low cost, simple, flexible, practical based on practitioner responses on average 81.06% or good and expert responses showing average 82.39% or in good qualifications. The resulting TKQC has the characteristics of visible, interesting, simple, useful, accurate based on the teacher's response showing an average of 94.70% or very good and the average student responses 93.36% so that it entered the qualification very well.
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 The effectiveness of TKQC in improving understanding of the basics of the motorcycle electrical lighting system based on the TKQC teacher's interesting and easy-touse responses so as to attract students' interest in motorbike electrical subjects and students seem more enthusiastic to learn. Based on the responses of TKQC students, they have simple characteristics, are easy to use, interesting and not boring so they are more enthusiastic to learn. The media can increase interest in a subject, the media can attract students' attention, maintain their attention, and create involvement in the learning process [15] .
 TKQC has advantages and disadvantages as follows: TKQC has the advantage of being able to overcome the limitations of visually checking motorcycle cables, providing convenience in the learning process, more interesting learning, can be studied independently by students repeatedly, easy to operate, TKQC can be produced by school. TKQC has drawbacks, among others, the material is still limited to the competence of carrying out inspection of the series of motorcycle electrical systems and carrying out a series of electrical system tests to determine disturbances and errors.
